Analysis of the sequence motifs responsible for the interactions of peroxins 14 and 5, which are involved in glycosome biogenesis in Trypanosoma brucei.
Glycosome biogenesis in trypanosomatids occurs via a process that is homologous to peroxisome biogenesis in other eukaryotes. Glycosomal matrix proteins are synthesized in the cytosol and imported posttranslationally. The import process involves a series of protein-protein interactions starting by recognition of glycosomal matrix proteins by a receptor in the cytosol. Most proteins to be imported contain so-called PTS-1 or PTS-2 targeting sequences recognized by, respectively, the receptor proteins PEX5 and PEX7. PEX14, a protein associated with the peroxisomal membrane, has been identified as a component of the docking complex and a point of convergence of the PEX5- and PEX7-dependent import pathways. In this paper, the strength of the interactions between Trypanosoma brucei PEX14 and PEX5 was studied by a fluorescence assay, using (i) a panel of N-terminal regions of TbPEX14 protein variants and (ii) a series of different peptides derived from TbPEX5, each containing one of the three WXXXF/Y motifs present in this receptor protein. On the PEX14 side, the N-terminal region of TbPEX14 including residues 1-84 appeared to be responsible for TbPEX5 binding. The results from PEX14 mutants identified specific residues in the N-terminal region of TbPEX14 involved in PEX5 binding and showed that in particular hydrophobic residues F35 and F52 are critical. On the PEX5 side, 13-mer peptides incorporating the first or the third WXXXF/Y motif bind to PEX14 with an affinity in the nanomolar range. However, the second WXXXF/Y motif peptide did not show any detectable affinity. Studies using variants of second and third motif peptides suggest that the alpha-helical content of the peptides as well as the charge of a residue at position 9 in the motif may be important for PEX14 binding. Assays with 7-, 10-, 13-, and 16-mer third motif peptides showed that 16-mers and 13-mers have comparable binding affinity for PEX14, whereas 10-mers and 7-mers have about 10- and 100-fold lower affinity than the 16-mers, respectively. The low sequence identities of PEX14 and PEX5 between parasite and its human host, and the vital importance of proper glycosome biogenesis to the parasite, render these peroxins highly promising drug targets.